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crust spends itself immediately in freezing the first water it meets with. In this way, the deep and still water is protected from the cold, and retains approximately the temperature of its maximum density 40° F.; and never freezes, nor even approaches near to the freezing point.
Such being the conditions of the congelation of lake water, it has long been regarded by geologists and others as a singular circumstance that ice should ever be found growing at the bottom of a river, and many speculations have been advanced to account for the phenomenon. As yet, however, it would appear, none has been put forward which has met with general acceptance as at all satisfactory. Thus Sir Charles Lyell in a recent edition of his Principles of Geology, after referring to the discussions on this subject and treating of its geological bearings, leaves the origin of the ground ice as being still an unsettled point.
From among the suggestions which at various times have been offered, we may now set out by accepting as quite correct the view that the essential difference between the circumstances of the freezing of lake and river water, is that in the former case the water is left undisturbed to the action of the cold, and is allowed to adjust itself in strata in which the coldest parts, being also the lightest, float to the top,—while in the rivers the whole water is, by mixing due to its rapid flow, brought to a uniform temperature at the freezing point from top to bottom, and is thus brought into a condition in which it is ready to freeze at any part where additional cold may be applied.
It remains however still to be asked why is it that, in many cases, the freezing occurs first and chiefly at the bottom, or that the ice is found first to collect in masses there ?
To account for this it was suggested more than 30 years ago that radiation of heat from the bottom, through the water, up to the cold atmosphere or sky, might keep the bottom cooled so as to effect the freezing of ice there from the water already ice cold. Arago rejected this supposition entirely and assigned two other reasons for the growth of the ice at the bottom. Firstly he supposed that there would be a peculiar aptitude to the formation of crystals of ice on the stones and asperities at the bottom (the water being throughout at the freezing point), like as there is found to be a special readiness to the formation of crystals on rough bodies in saline solutions:—and secondly, he supposed that